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A B S T R A C T

Background

People with febrile neutropaenia are usually treated in a hospital setting. Recently, treatment with oral antibiotics has been proven to be
as eNective as intravenous therapy. However, the eNicacy and safety of outpatient treatment have not been fully evaluated.

Objectives

To compare the eNicacy (treatment failure and mortality) and safety (adverse events of antimicrobials) of outpatient treatment compared
with inpatient treatment in people with cancer who have low-risk febrile neutropaenia.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL; 2018, Issue 11) in the Cochrane Library, MEDLINE via Ovid (from
1948 to November week 4, 2018), Embase via Ovid (from 1980 to 2018, week 48) and trial registries (National Cancer Institute, MetaRegister
of Controlled Trials, Medical Research Council Clinical Trial Directory). We handsearched all references of included studies and major
reviews.

Selection criteria

Randomised controlled trials (RCTs) comparing outpatient with inpatient treatment for people with cancer who develop febrile
neutropaenia. The outpatient group included those who started treatment as an inpatient and completed the antibiotic course at home
(sequential) as well as those who started treatment at home.

Data collection and analysis

Two review authors independently assessed trial eligibility, methodological quality, and extracted data. Primary outcome measures
were: treatment failure and mortality; secondary outcome measures considered were: duration of fever, adverse drug reactions to
antimicrobial treatment, duration of neutropaenia, duration of hospitalisation, duration of antimicrobial treatment, and quality of life
(QoL). We estimated risk ratios (RRs) with 95% confidence intervals (CIs) for dichotomous data; we calculated weighted mean diNerences
for continuous data. Random-eNects meta-analyses and sensitivity analyses were conducted.
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Main results

We included ten RCTs, six in adults (628 participants) and four in children (366 participants). We found no clear evidence of a diNerence in

treatment failure between the outpatient and inpatient groups, either in adults (RR 1.23, 95% CI 0.82 to 1.85, I2 0%; six studies; moderate-

certainty evidence) or children (RR 1.04, 95% CI 0.55 to 1.99, I2 0%; four studies; moderate-certainty evidence). For mortality, we also found
no clear evidence of a diNerence either in studies in adults (RR 1.04, 95% CI 0.29 to 3.71; six studies; 628 participants; moderate-certainty
evidence) or in children (RR 0.63, 95% CI 0.15 to 2.70; three studies; 329 participants; moderate-certainty evidence).

According to the type of intervention (early discharge or exclusively outpatient), meta-analysis of treatment failure in four RCTs in adults

with early discharge (RR 1.48, 95% CI 0.74 to 2.95; P = 0.26, I2 0%; 364 participants; moderate-certainty evidence) was similar to the results

of the exclusively outpatient meta-analysis (RR 1.15, 95% CI 0.62 to 2.13; P = 0.65, I2 19%; two studies; 264 participants; moderate-certainty
evidence).

Regarding the secondary outcome measures, we found no clear evidence of a diNerence between outpatient and inpatient groups in
duration of fever (adults: mean diNerence (MD) 0.2, 95% CI -0.36 to 0.76, 1 study, 169 participants; low-certainty evidence) (children: MD
-0.6, 95% CI -0.84 to 0.71, 3 studies, 305 participants; low-certainty evidence) and in duration of neutropaenia (adults: MD 0.1, 95% CI -0.59
to 0.79, 1 study, 169 participants; low-certainty evidence) (children: MD -0.65, 95% CI -1.86 to 0.55, 2 studies, 268 participants; moderate-
certainty evidence). With regard to adverse drug reactions, although there was greater frequency in the outpatient group, we found no clear
evidence of a diNerence when compared to the inpatient group, either in adult participants (RR 8.39, 95% CI 0.38 to 187.15; three studies;
375 participants; low-certainty evidence) or children (RR 1.90, 95% CI 0.61 to 5.98; two studies; 156 participants; low-certainty evidence).

Four studies compared the hospitalisation time and found that the mean number of days of hospital stay was lower in the outpatient
treated group by 1.64 days in adults (MD -1.64, 95% CI -2.22 to -1.06; 3 studies, 251 participants; low-certainty evidence) and by 3.9 days
in children (MD -3.90, 95% CI -5.37 to -2.43; 1 study, 119 participants; low-certainty evidence). In the 3 RCTs of children in which days of
antimicrobial treatment were analysed, we found no diNerence between outpatient and inpatient groups (MD -0.07, 95% CI -1.26 to 1.12;
305 participants; low-certainty evidence).

We identified two studies that measured QoL: one in adults and one in children. QoL was slightly better in the outpatient group than in the
inpatient group in both studies, but there was no consistency in the domains included.

Authors' conclusions

Outpatient treatment for low-risk febrile neutropaenia in people with cancer probably makes little or no diNerence to treatment failure
and mortality compared with the standard hospital (inpatient) treatment and may reduce time that patients need to be treated in hospital.

P L A I N   L A N G U A G E   S U M M A R Y

Outpatient treatment for cancer patient with low-risk febrile neutropaenic event is e4ective.

Review question
Is outpatient treatment with antibiotics safe and eNective for people with cancer who have low neutrophil levels (type of white blood cell)
and develop a fever (called febrile neutropaenia), usually as a result of chemotherapy?

Background
Neutrophils (a type of white blood cell) are key to fighting bacterial infections. People treated for cancer oVen have low neutrophil levels,
which is called neutropaenia, most commonly because of chemotherapy treatment. This leaves them susceptible to infection, which can
become serious and potentially life-threatening very quickly. This is called neutropaenic sepsis. For many years, people with cancer who
develop a fever whilst they are neutropaenic (called neutropaenic fever) have been given antibiotics to prevent them from developing
overwhelming neutropaenic sepsis. Depending of the duration of neutropaenia, as well as type of cancer, age and other symptoms, patients
can fall in to two risk groups: high- or low risk of developing a serious infection. Recently, treatment with oral antibiotics (medicine given
as liquid or tablets by mouth) has been proven to be as eNective as intravenous (medicine injected into a vein) treatments. However, it is
unclear whether providing treatment in an outpatient setting is as safe as therapy administered in a hospital setting.

Study characteristics
Ten studies (994 participants) provided information for the review. These ten studies compared outpatient antibiotic therapy (491
participants) versus inpatient therapy (503 participants) in people with cancer who developed febrile neutropaenia. Six studies were
conducted in adults (628 participants) and four studies were in children (366 participants). These ten trials compared eNectiveness in terms
of the disappearance of signs of infection (mainly fever) and nine studies assessed the eNect on mortality (death). Eight studies recorded
the number of treatment days for the fever to resolve. Five studies compared the duration of neutropaenia between out- and inpatients.
Five studies analysed duration of antibiotics usage and six looked at the duration of hospitalisation.Two studies assessed quality of life
for patients.

In eight of the 10 studies, outpatient antibiotic therapy was part of an early discharge programme, i.e. antibiotics were given for a few days
in the hospital and then the participants was discharged home. In the other two studies, the antibiotics were started at home.
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Key results
Outpatient antibiotic therapy is probably as eNective as inpatient therapy in people (both in adults and children) with cancer who develop
febrile neutropaenia for improving the signs of infection, including reducing fever. There was probably little or no diNerence in mortality
between the outpatient therapy and inpatient therapy, as well as in the duration of treatment with antibiotics, or frequency of adverse
events related to the use of antibiotics. Treatment as an outpatient may reduce the number of days patients need to be treated in hospital.

Certainty of the evidence
In general, the studies were of moderate certainty.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Outpatients compared to inpatients - adults for people with cancer who develop a low-risk febrile
neutropaenic event

Outpatients compared to inpatients - adults for people with cancer who develop a low-risk febrile neutropaenic event

Patient or population: Adult patients with cancer who develop a low-risk febrile neutropaenic event
Setting: Oncology of tertiary care hospitals
Intervention: Outpatient empirical antimicrobial therapy
Comparison: Inpatient empirical antimicrobial therapy

Anticipated absolute effects* (95% CI)Outcomes

Risk with inpatients -
adults

Risk with outpatients - adults

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study populationTreatment failure

112 per 1000 138 per 1000
(92 to 207)

RR 1.23
(0.82 to 1.85)

628
(6 RCTs)

⊕⊕⊕⊝

MODERATE 1
 

Study populationMortality

12 per 1000 13 per 1000
(4 to 46)

RR 1.04
(0.29 to 3.71)

628
(6 RCTs)

⊕⊕⊕⊝
MODERATE

 

Duration of fever
(days)

Mean days of fever was
3.6

Mean days of fever was

on average 0.2 higher
(95% CI 0.36 lower to 0.76 higher)

- 169
(1 RCT)

⊕⊕⊝⊝

LOW 2 3
 

Study populationAdverse drugs re-
actions

5 per 1000 45 per 1000
(2 to 1000)

RR 8.39
(0.38 to 187.15)

375
(3 RCTs)

⊕⊕⊝⊝

LOW 3 4
 

Duration of neu-
tropaenia (days)

Mean days of neutropae-
nia was 4.7

Mean days of neutropaenia was on average
0.1 higher
(95% CI 0.59 lower to 0.79 higher)

- 169
(1 RCT)

⊕⊕⊝⊝

LOW 2 3
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Duration of hos-
pitalisation
(days)

Mean days of hospitali-
sation ranged from 4.4
to 8.

Mean days of hospitalisation was on average
-1.64 lower
(95% CI -2.22 lower to -1.06 lower)

- 251
(3 RCTs)

⊕⊕⊝⊝

LOW 5
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Four studies had appropriate allocation processes; in only one study the randomisation process was well stated; none were blinded.
2 The allocation process was appropriate, but randomisation and blinding were unclear.
3 CIs were wide.
4 In two studies, the allocation process was appropriate; in one study, the randomisation process was well stated. Blinding was unclear in three studies.
5 The allocation process was appropriate in only one study. Randomisation and blinding in the three studies were unclear.
 
 

Summary of findings 2.   Outpatients compared to inpatients - children for people with cancer who develop a low-risk febrile neutropaenic event

Outpatients compared to inpatients - children for people with cancer who develop a low-risk febrile neutropaenic event

Patient or population: Children with cancer who develop a low-risk febrile neutropaenic event
Setting: Oncology or tertiary care hospitals
Intervention: Outpatient empirical antimicrobial therapy
Comparison: Inpatient empirical antimicrobial therapy

Anticipated absolute effects* (95% CI)Outcomes

Risk with inpatients -
children

Risk with outpatients - children

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study populationTreatment failure

94 per 1000 98 per 1000
(52 to 187)

RR 1.04
(0.55 to 1.99)

366
(4 RCTs)

⊕⊕⊕⊝

MODERATE 1
 

Mortality Study population RR 0.63 329 ⊕⊕⊕⊝  
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25 per 1000 15 per 1000
(4 to 66)

(0.15 to 2.70) (3 RCTs) MODERATE 2

Duration of fever
(days)

Mean days of fever ranged
from 2.4 to 3.6

Mean days of fever was on average -0.06
lower
(95% CI -0.84 lower to 0.71 higher)

- 305
(3 RCTs)

⊕⊕⊝⊝

LOW 3 4
 

Study populationAdverse drug re-
actions

53 per 1000 100 per 1000
(32 to 315)

RR 1.90
(0.61 to 5.98)

156
(2 RCTs)

⊕⊕⊝⊝

LOW 4 5
 

Duration of neu-
tropaenia (days)

Mean days of neutropae-
nia ranged from 3.9 to 12.3

Mean days of neutropaenia was on average
-0.65 lower
(95% CI -1.86 lower to 0.55 higher)

- 268
(2 RCTs)

⊕⊕⊕⊝

MODERATE 6
 

Duration of hos-
pitalisation
(days)

Mean days of hospitalisa-
tion was 10.4

Mean days of hospitalisation was on aver-
age -3.9 lower
(95% CI -5.37 lower to -2.43 lower)

- 119
(1 RCT)

⊕⊕⊝⊝

LOW 7
 

Duration of an-
timicrobial treat-
ment (days)

Mean days of antimicro-
bial treatment ranged
from 4.8 to 10.4

Mean days of antimicrobial treatment was
on average -0.07 lower (95%CI -1.26 lower
to 1.12 higher)

- 305
(3 RCTs)

⊕⊕⊝⊝

LOW 3 8
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 The randomisation process was well stated in two studies; allocation was appropriate in one study; blinding was not done in two studies and was unclear in two studies.
2 Randomisation was unclear in three studies; the allocation process was well stated in one study; blinding was unclear in two studies and in one was not done.
3 The randomisation process was well stated in one study; allocation was unclear in three studies; blinding was not done in two studies and in one study was unclear.
4 CIs were wide.
5 The randomisation process was well stated in one study; allocation was unclear in two studies; blinding was not done in two studies.
6 The randomisation and allocation processes were unclear in two studies; blinding was not done in one study and was unclear in one study.
7 Randomisation and allocation were unclear; blinding was not done.
8 Statistical tests suggested substantial heterogeneity.
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B A C K G R O U N D

Description of the condition

Infections are common in people with cancer and neutropaenia

(an absolute neutrophil count (ANC) < 500/mm3 or a count of <

1000 cells/mm3 with a predicted decrease to < 500 cells/mm3).
Since these infections are associated with complications, and
because fever is oVen the first and only sign of infection, previous
treatment guidelines recommended administration of parenteral
(intravenous (IV) or intramuscular (IM)) empirical broad-spectrum
antibiotics, as well as keeping patients in hospital until the clinical
signs of infection disappear (Bodey 1966; Hughes 1997; Hughes
2002).

Febrile (fever) neutropaenic patients have heterogeneous
outcomes; approximately 50% to 60% of patients do not develop
life-threatening complications or fatal infections (Buchanan
1993; Mullen 1990; Orudjev 2002), between 48% and 60%
have established or occult infections (hidden or not obvious
signs of infection), around 20% or more patients with

profound neutropaenia (neutrophil counts < 100 cells/mm3) have
bacteraemia, and a very small percentage of patients (4% to 6%)
die as a consequence of a severe bacterial infection (Santolaya
2002; Talcott 1988; Talcott 1992). Thus, according to the diNerent
clinical features and outcomes, febrile neutropaenic episodes
might be regarded as low- or high-risk for development of severe
infections or serious medical complications. In low-risk episodes,
fever episodes resolve uneventfully. In contrast, patients with
high-risk episodes can have life-threatening conditions, such as
hypotension (low blood pressure), respiratory failure, dehydration
or uncontrolled bleeding (Santolaya 2002; Talcott 1988).

Identification of low-risk patients is useful and leads to a less
aggressive empirical antimicrobial therapy. Predictive models were
created to discriminate between low-risk and high-risk patients
(Delebarre 2014; Talcott 1992). These prognostic scales are based
on laboratory and clinical findings during the initial patient
assessment in the routine clinical setting (Elting 1997; Klaassen
2000; Mesters 2000; Santolaya 2002; Soker 2001; Talcott 1992).The
first scale was developed and validated in 1988 by Talcott and
colleagues (Talcott 1988; Talcott 1992). In 2000, an international
prospective study established an improved risk assessment model,
based on clinical criteria – the Multinational Association for
Supportive Care in Cancer (MASCC) index (Klastersky 2000). Current
guidelines for adult people with cancer recommend using this scale
to classify febrile neutropaenia episodes (Heinz 2017; IDSA 2010;
Klastersky 2016). For paediatric patients, diNerent scales have been
proposed (Alexander 2002; Ammann 2003; Santolaya 2002) but
specific recommendations for their use have not been published
(Lehrnbecher 2017).

Most patients with a febrile neutropaenic episode show no
apparent infection source. In approximately 30%, the infection is
localised, mainly in the upper respiratory tract or skin, and in 20%
to 40% of these infections the episode can be microbiologically
documented. It has been observed that the incidence of Gram-
negative organisms has declined and Gram-positive infections
account for 60% to 70% of all microbiologically documented
infections in febrile neutropaenic patients (IDSA 2010; Kamana
2005). Accordingly, recommendations for empirical antimicrobial
therapy have changed during the last decades, but the general
principle for the selection of antimicrobial agents still remains.

For high-risk patients, intravenous (IV) administration of broad-
spectrum antibiotics with activity against Gram-negative and
Gram-positive bacteria is the standard treatment. For low-risk
patients, there are two alternatives, outpatient therapy with
oral antibiotics (Hidalgo 1999), or hospitalisation with IV broad-
spectrum antibiotics and then switching to oral treatment and
discharge (Talcott 2011).

Antibacterial agents must be selected according to local
epidemiology. For low-risk patients, a variety of schemes have
been used, including monotherapy and combinations, by oral or
parenteral (intravenous, intramuscular) routes. Some examples
are amoxicillin with clavulanate (Gupta 2009; Klaassen 2000a),
ciprofloxacin (Freifeld 1999; Hidalgo 1999), amoxicillin-clavulanate
plus ciprofloxacin (Klastersky 2006) ceVriaxone (Gupta 2009;
Sebban 2008), or aztreonam-clindamycin (Rubenstein 1993).

In 2008, Carstensen and Sorensen published a systematic review
of outpatient treatment in febrile neutropaenia (Carstensen
2008); ten RCTs were included, with six reporting only full
outpatient treatment and four comparing outpatient versus
inpatient treatment. Of note, mortality and antibiotic-related
side eNects were not reported separately according to the
intervention (full outpatient, hospital-based management or early
discharge). Since this report, other RCTs have been published
(Brack 2012; Orme 2014; Talcott 2011). A meta-analysis comparing
the eNectiveness of empirical antibiotic therapy, either orally or
intravenously, was published in 2013 (Vidal 2013). Twenty-two RCTs
were included: in six trials, treatment was given in an outpatients
setting; in three trials, authors compared oral treatment between
outpatients and inpatients; in two trials, initial therapy was in
an inpatient setting and continued in an outpatient setting,
and in the rest, all received intra-hospital treatment. Results
demonstrated that oral treatment is as eNective as intravenous
antibiotic treatment in selected febrile neutropaenic patients, since
death and failure rates were similar for both methods, although
confidence intervals (CI) were wide: risk ratios (RR) 0.95 (95% CI 0.54
to 1.68) and RR 0.95 (95% CI: 0.85 to 1.07), respectively.

Description of the intervention

Current recommended empiric antimicrobial treatment for low-
risk febrile neutropaenic patients is based on multiple clinical
trials and observational studies. There are several alternatives and
combinations: one is the election of the route of administration
of antimicrobials, and the other is the setting to complete the
scheme (outpatient or inpatient). RCTs in the settings are limited
in comparing the dose and type of antimicrobials. In some studies,
the authors have assessed diNerent types of antibiotics and
less aggressive strategies, such as sequential intravenous to oral
therapy, or early hospital discharge with continued outpatient
therapy. A number of clinical trials have evaluated the eNectiveness
of inpatient-administered oral antibiotics (Kamana 2005; Klaassen
2000a).

In children, Paganni used ciprofloxacin in low-risk patients aVer
intravenous broad-spectrum antibiotics (Paganini 2001). In another
study, 126 episodes were evaluated in inpatients where intravenous
ceVriaxone showed a success rate of 78%, which was similar (76%)
when the same treatment was administered at home (Karthaus
1998). Meanwhile, Mustafa and colleagues demonstrated the safety
of outpatient ceVriaxone treatment in a pilot study with 19 children;
18 children completed at-home treatment and only one required
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hospitalisation as fever persisted for over 48 hours (Mustafa 1996).
Another clinical trial showed an 89% success rate with ciprofloxacin
as ambulatory (outpatient) treatment, aVer a 24-hour hospital
stay. In this study, participants who needed re-hospitalisation
completed treatment intravenously without complications (Malik
1995). Other forms to deliver empirical antimicrobial treatment
to low-risk patients include at-home administration of short-term
antibiotic schemes (Chamilos 2005; Cherif 2004; Cherif 2006) or the
suspension of antibiotics aVer the first 24 hours (Nijhuis 2005).

How the intervention might work

In general, the outcome measures used to evaluate the empirical
antibiotic therapy in low-risk patients include defervescence
(reduction in fever) aVer initiating the antibiotics (Chamilos 2005),
hospital readmission (Malik 1995), treatment failure (change of
initial empirical antibiotic scheme) (Mustafa 1996), death (Malik
1995; Mustafa 1996), adverse events, and costs (Santolaya 2004).
Also some authors (Freifeld 1999; Kamana 2005; Kern 1999) have
suggested that oral antibiotic therapy may improve quality of life
(QoL).

Interestingly, although there are some clinical trials that show
the eNectiveness and safety of outpatient antimicrobial therapy
for low-risk paediatric participants, in a study that explored
the feasibility to deliver this type of therapy, 71% of health-
care professionals and 53% of parents would choose ambulatory
therapy (Sung 2004). This could suggest that both patients and
health-care professionals have doubts about the safety of this type
of treatment. Quezada and colleagues corroborated these findings
in an observational study with children experiencing fever and
neutropaenia; in about one-quarter of episodes, either the family
or treating physician did not find the prospect of outpatient care
appealing (Quezada 2007). This may be related to the side eNects
reported (Kamana 2005), because some participants treated with
at-home therapy have needed re-hospitalisation (Elting 2008), or
because this approach requires an organised approach and 24
hours, 7 days per week response capacity, educational strategies
for families and health-care professionals, as well as a good doctor-
patient relationship (Hughes 2002; Santolaya 2010). Identification
of low-risk patients as candidates for outpatient management is the
first step, but to ensure the eNectiveness of this strategy, every issue
needs to be addressed (Klastersky 2013).

Why it is important to do this review

A systematic review was published in 2008 about the eNectiveness
and safety of outpatient febrile neutropaenia management of low-
risk people with cancer. The authors included only clinical trials
in adult participants and concluded that outpatient empirical
antimicrobial therapy was safe, eNective, and comparable to
hospital-based therapy. However, three of the nine trials did not
have a control group (Carstensen 2008).

Considering that outpatient management in recent years has
become an alternative for febrile neutropaenia low-risk patients
and the frequency of published studies with this approach has
increased, this systematic review aims to analyse the eNicacy
and safety of outpatient antimicrobial therapy in people with
cancer with febrile neutropaenia. If the evidence supports this
alternative, this could impact care by decreasing the number of
nosocomial (treatment-related) infections, decrease of exposure to
antimicrobials, acquisition of resistant bacteria, decrease of costs

and increase of available resources, and improve the quality of life
and patient satisfaction.

O B J E C T I V E S

To compare the eNicacy (treatment failure and mortality) and
safety (adverse events of antimicrobials) of outpatient treatment
compared with inpatient treatment in people with cancer who have
low-risk febrile neutropaenia.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs) comparing inpatient empirical
antimicrobial therapy with outpatient management for low-
risk febrile neutropaenic people with cancer, using any oral or
intravenous antibiotics.

Types of participants

Febrile neutropaenic people, both adults or children, with cancer
considered as low risk for development of severe infections or
serious medical complications.

Types of interventions

• Outpatient treatment with any oral or intravenous antibiotics,
either as monotherapy or combination therapy, administered at
home. This group included early hospital discharge aVer a short
course of antibiotics in hospital.

• Inpatient treatment with any oral or intravenous antibiotics,
either as monotherapy or combination therapy, administered
during hospitalisation.

Types of outcome measures

Primary outcomes:

• Treatment failure: a composite end point comprising one
or more of the following: death; persistence, recurrence, or
worsening of clinical signs or symptoms of presenting infection;
modification of initial empirical antibiotic scheme (Consensus
panel 1990; Feld 1998; Feld 2002). If studies defined treatment
failure diNerently, the outcome was considered as reported in
the study.

• All-cause mortality at 30 days follow-up.

Secondary outcomes

• Duration of fever (days aVer the start of the intervention).

• Adverse drug reactions related to the antibiotic regimen, such as
nausea, vomiting, diarrhoea.

• Duration of neutropaenia (days aVer the start of the
intervention).

• Duration of hospitalisation (hospital stay as reported in the
study, including re-hospitalisations in treatment failure).

• Duration of antimicrobial treatment (days aVer the start of the
intervention).

• Quality of life (as reported in the study).

Outpatient treatment for people with cancer who develop a low-risk febrile neutropaenic event (Review)
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Search methods for identification of studies

Electronic searches

We searched the following databases up to 29 November 2018:

• the Cochrane Central Register of Controlled Trials (CENTRAL;
2018, Issue 11) in the Cochrane Library (Appendix 1);

• MEDLINE via Ovid (1948 to November week 4, 2018) (Appendix
2);

• Embase via Ovid (1980 to 2018 week 48) (Appendix 3);

• LILACS (1990 to November 2018) (Appendix 4).

The search included ongoing trials and unpublished trials in the
following trial databases: National Cancer Institute, MetaRegister of
Controlled Trials, Medical Research Council Clinical Trial Directory.

Searching other resources

We inspected the references of all identified studies as well as
major reviews for more studies. We also searched the following
conference proceedings for unpublished trials: ICAAC (Interscience
Conference on Antimicrobial Agents and Chemotherapy), ASH
(Annual Meeting - American Society of Hematology), IDSA
(Infectious Diseases Society of America), ECCMID (European
Congress of Clinical Microbiology and Infectious Diseases).

Data collection and analysis

Selection of studies

Two review authors (ODCM and SRC) independently inspected the
abstract of each reference identified by the search and applied
the inclusion criteria. We obtained all possible relevant abstracts
as full-text articles and two review authors (ODCM and SRC)
independently further assessed these for inclusion.

We documented the reasons for exclusion and we resolved any
disagreements by consensus.

Data extraction and management

Two review authors independently extracted data from included
trials (OCM, MVK). We resolved any disagreements by consensus or
by involving a third person (RRR or MGMN). We documented and
discussed the extraction data. We collected all data on an intention-
to-treat basis, whenever possible.

We identified trials by the name of the first author and year in which
the trial was first published and ordered chronologically.

We extracted, checked, and recorded the following data:

1) Characteristics of the trials

• Date, location, and setting trial (e.g. inpatients or ambulatory
patients (outpatients))

• Case definitions used (inclusion and exclusion criteria)

• Country

• Sponsor of trial (specified, known or unknown)

• Design (intention-to-treat, method of randomisation, and
allocation)

2) Characteristics of participants

• Number of participants in each group

• Age (median, mean)

• Type of participant (child, adult)

• Gender

• Underlying malignancy (haematological or solid)

• Neutrophil count in each group (below 1,000 or 500 or 100/mm3)

3) Characteristics of interventions

• Type of intervention: exclusively as inpatient; exclusively as
outpatient; early discharge (e.g. 24 hours to 48 hours as
inpatient, then as outpatient)

• Initially with intravenous (IV) therapy followed by oral therapy

4) Characteristics of outcome measures

• Treatment failure

• Mortality

• Duration of fever

• Adverse drug reactions related to the antibiotics

• Duration of neutropaenia

• Duration of hospitalisation

• Duration of antimicrobial treatment

• Quality of life

Assessment of risk of bias in included studies

Two review authors (RRR, OCM) assessed the methodological
quality of included RCTs in accordance with guidelines in the
Cochrane Handbook (Higgins 2011). Each quality component was
classified according to 'Risk of bias' assessment tool as low, high,
or unclear risk of bias.

Sequence generation

The method of randomisation was noted on the data extraction
form. We coded the randomisation of participants to intervention
groups as: low risk of bias (e.g. a computer-generated random
sequence or a table of random numbers), high risk of bias (e.g.
date of birth, clinic ID, number, or surname), unclear (insuNicient
information).

Allocation concealment

We coded the concealment of allocation sequence as low risk of
bias (e.g. central allocation, sealed envelopes), high risk of bias
(e.g. open random allocation, envelopes unsealed), unclear (e.g.
not reported, insuNicient information).

Blinding of participants, personnel, outcome assessors

Low risk of bias (e.g. blinding of personnel or participants, or
non-blinding but appropriately assessed), high risk of bias (e.g.
incomplete blinding or no blinding when outcome measure would
be likely to be biased), unclear (e.g. insuNicient data).

Incomplete outcome data

Low risk of bias (e.g. no missing data, missing data balanced
between groups), high risk of bias (e.g. missing data of one or
more of the primary outcome measures), unclear (insuNicient
information).
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Selective reporting

Low risk of bias (e.g. all expected outcomes were reported), high
risk of bias (e.g. not all of the primary outcomes were reported),
unclear (insuNicient information).

Measures of treatment e4ect

From each individual trial, for dichotomous variables (treatment
failure, mortality, adverse drug reactions), the proportion was
calculated by dividing the number of events in each group with the
total population in the group. For continuous variables (duration
of fever, duration of neutropaenia, duration of antimicrobial
treatment, and duration of hospitalisation), we extracted means
and standard deviations (SDs) reported from each group. If the
median was reported, and the 95% confidence interval (CI) was
available, then the SD was calculated. In studies where only median
and range was reported, the data were extracted as reported.

Unit of analysis issues

The statistical unit of the analysis was the individual participant.

Dealing with missing data

Some studies did not report the standard deviation, which was
calculated from the median and CIs.

Assessment of heterogeneity

For the interpretation of heterogeneity, the number of participants
in each RCT, magnitude and direction of the eNect, as well as
the CIs were taken into account. For example, in the children's
studies, the outcome variable (treatment failure) results of the
intervention pointed in both directions. We assessed the level
of heterogeneity (degree of diNerence between the results of
diNerent trials) between the results of the trials initially by
inspection of the graphical presentations and by calculating a test

of heterogeneity (Chi-squared, I2) (Deeks 2001; Higgins 2003). We

considered substantial heterogeneity levels if I2 was more than
50%.

Assessment of reporting biases

Due to the paucity of studies in each analysis, a funnel plot could
not be analysed.

Data synthesis

We pooled the results from clinically similar studies in meta-
analyses using Review Manager 2014 (RevMan 5).

• For any dichotomous outcomes, we pooled RRs, with 95% CIs;

• For continuous outcomes, we pooled the weighted mean
diNerences (MD) with 95% CIs between the treatment arms.

All meta-analyses were performed using a random-eNects model
(Mantel-Haenszel method).

Summary of findings and certainty of evidence

Two review authors (RRR, OCM) independently rated the quality
for each outcome. We provided a source and rationale for each
assumed risk cited in the table(s) and we used the GRADE system
to rank the certainty of the evidence using the GRADEprofiler
Guideline Development Tool (GRADEproGDP) and the guidelines
provided in Chapter 12.2 of the Cochrane Handbook (Schünemann
2011). We presented a summary of the evidence in a 'Summary
of findings' table, which provides key information about the best
estimate of the magnitude of the eNect, in relative terms and
absolute diNerences for each relevant comparison of alternative
management strategies, the number of participants and studies
addressing each important outcome, and the rating of the overall
confidence in the eNect estimates for the comparisons of each
major primary outcome, including potential harms, as outlined in
the Types of outcome measures section:

• Treatment failure;

• Mortality;

• Duration of fever;

• Adverse drug reactions related to the antibiotic regimen;

• Duration of neutropaenia;

• Duration of hospitalisation;

• Duration of antimicrobial treatment.

We downgraded the evidence from 'high' certainty by one level for
serious (or by two for very serious) concerns for each limitation:

• High-certainty: We are very confident that the true eNect lies
close to that of the estimate of the eNect.

• Moderate-certainty: We are moderately confident in the eNect
estimate: The true eNect is likely to be close to the estimate of the
eNect, but there is a possibility that it is substantially diNerent.

• Low-certainty: Our confidence in the eNect estimate is limited:
The true eNect may be substantially diNerent from the estimate
of the eNect.

• Very low-certainty: We have very little confidence in the eNect
estimate: The true eNect is likely to be substantially diNerent
from the estimate of eNect.

Subgroup analysis and investigation of heterogeneity

Considering that adult cancer patients are diNerent from paediatric
patients, all the data were presented separated for each group.

We performed subgroup analyses to investigate the eNects of
the type of intervention (exclusively inpatient versus exclusively
outpatient; inpatient versus early discharge).

R E S U L T S

Description of studies

Results of the search

See PRISMA flow diagram Figure 1.
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Figure 1.   Study flow diagram.
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The search strategy identified 1839 publications, aVer title and
abstract screening. We considered 19 as potentially relevant
publications and obtained the full-text versions for further
evaluation. We included a total of ten randomised controlled trials
(RCTs) which fulfilled all the inclusion criteria (Ahmed 2007; Brack
2012; Hidalgo 1999; Innes 2003; López-Hernández 2010; Malik 1995;
Orme 2014; Rapoport 1999; Santolaya 2004; Talcott 2011). We
reported details of each in the Characteristics of included studies
table.

Included studies

The ten RCTs we identified had been published between 1995 and
2014 and included a total of 994 participants (range: 45 to 169
participants per trial). Half of the trials were single-centre studies
(Ahmed 2007; Hidalgo 1999; Innes 2003; López-Hernández 2010;
Orme 2014), and the other half were multicentre studies (Brack
2012; Malik 1995; Rapoport 1999; Santolaya 2004; Talcott 2011).

The single-centre studies were performed in Spain (Hidalgo 1999),
UK (Innes 2003), Egypt (Ahmed 2007), Mexico (López-Hernández
2010) and Australia (Orme 2014). In the case of multicenter studies,
three (Malik 1995; Santolaya 2004; Talcott 2011) were carried out
in hospitals in one country (Egypt, Chile, and USA, respectively);
one study was carried out in hospitals in Switzerland and Germany
(Brack 2012) and one (Rapoport 1999) in six countries (South Africa,
Colombia, Israel, Perú, Argentina, Spain).

Type of participants

Of the total participants, 52.3% were women, with a male to female
ratio of 0.91. In five studies, the ages of participants ranged from 18
to 81 years (Hidalgo 1999; Innes 2003; Malik 1995; Rapoport 1999;
Talcott 2011). Four studies included paediatric participants only
(under 18 years) (Ahmed 2007; Brack 2012; Orme 2014; Santolaya
2004) and in the remaining study (López-Hernández 2010), the age
of participants ranged from 10 to 63 years (this study was included
in the analysis for adults).

With regard to the type of cancer, five studies included participants
diagnosed with leukaemia, lymphoma, and solid tumours (Ahmed
2007; Brack 2012; Malik 1995; Santolaya 2004; Talcott 2011); in three
studies, participants had solid tumours and lymphomas (Hidalgo
1999; Innes 2003; Rapoport 1999); in one study, participants
had acute lymphoblastic leukaemia and solid tumours (Orme
2014), and in another participants had only acute lymphoblastic
leukaemia (López-Hernández 2010). Thus, it should be noted that
in all of the 10 studies, participants with leukaemia and lymphoma
were included, ranging from 4.7% to 100% (median 39%).

Low-risk febrile neutropaenic definitions

In additional Table 1, we describe the criteria used to consider
low-risk febrile episodes in the included studies. The definitions
were not standardised, but criteria were consistent with regard to
the following aspects: participants must not have comorbidities
requiring hospitalisation, focal and/or severe infections, or relapse
of the disease, and must not be receiving intensive chemotherapy.

Intervention

It is important to mention that in most of the RCTs (N = 8) the
intervention was early discharge: participants were kept under
surveillance for 24 to 72 hours in hospital before returning home
(Ahmed 2007; Brack 2012; Innes 2003; López-Hernández 2010;
Orme 2014; Rapoport 1999; Santolaya 2004; Talcott 2011). In only
two studies, participants were discharged almost immediately aVer
randomisation (Hidalgo 1999; Malik 1995), so, these two trials
compared empiric antimicrobial therapy in exclusively outpatient
versus exclusively inpatient settings. In these two studies, the
proportion of participants with solid tumours were 69.2% and
89.5%.

As for the type of empirical antimicrobial therapy used, hospitalised
participants were given intravenous treatment in nine studies
and in only one study participants received oral ofloxacin (Malik
1995). In contrast, participants who were discharged to their home
received the antimicrobial treatment orally in six studies (Brack
2012; Hidalgo 1999; Innes 2003; López-Hernández 2010; Malik
1995; Santolaya 2004) and, in four studies (Ahmed 2007; Orme
2014; Rapoport 1999; Talcott 2011), treatment was administered
parenterally by nurses.

Empirical antimicrobial schemes used diNered among studies. In
hospitalised participants, the combination of two antimicrobials
was used in most studies, whereas three studies used
monotherapy: ofloxacin (Malik 1995), imipenem (Ahmed 2007)
or cefepime (Orme 2014). In the five outpatient studies,
ofloxacin (Hidalgo 1999; Malik 1995), cefuroxime (Santolaya 2004),
gatifloxacin (López-Hernández 2010), or cefepime (Orme 2014) was
administered as monotherapy.

Excluded studies

We excluded nine studies for reasons described in the
Characteristics of excluded studies table. Reasons for exclusion
were the following:

• Studies which randomised oral versus intravenous antibiotic
treatment in outpatients: seven trials (Gupta 2009; Minotti
1999; Mullen 1999; Paganini 2001; Paganini 2003; Petrilli 2000;
Rubenstein 1993);

• Studies which randomised two oral antibiotics in outpatients:
one trial (Kern 2013);

• Studies which randomised oral antibiotic treatment and
placebo in outpatients: one trial (Klaassen 2000).

Risk of bias in included studies

See Figure 2 and Figure 3 for visual representations of the
assessment of risk of bias across all studies and for each item in the
included studies. See the section Risk of bias in included studies for
further information about the bias identified within the individual
studies.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

The randomisation process was adequately performed in only
three studies (Brack 2012; Orme 2014; Talcott 2011); in the
other seven trials, it was not possible to determine how the

randomisation was done. Allocation concealment was adequate
in five studies (classified as having low risk of bias) (Brack
2012; Hidalgo 1999; Innes 2003; Malik 1995; Talcott 2011). In the
remaining five studies, the method of allocation concealment was
not reported, so they were classified as having unclear risk of bias
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(Ahmed 2007; López-Hernández 2010; Orme 2014; Rapoport 1999;
Santolaya 2004) (Figure 2).

Blinding

It was clearly reported that two studies were unblinded (Ahmed
2007; Orme 2014). The other eight trials were classified as having
an uncertain risk of bias because the authors did not accurately
describe the blinding process. However, blinding was unlikely since
it was obvious that empirical antimicrobial therapy was being
received in or out of hospital. Therefore, in all 10 trials, detection
bias could have been present.

Incomplete outcome data

According to data reported in the 10 trials, all participants included
in the studies had complete follow-up.

Selective reporting

In each of the 10 trials, the outcomes described in the methods
section were reported appropriately.

Other potential sources of bias

For this review, the presence of any other bias that might influence
the results was not apparent.

E4ects of interventions

See: Summary of findings for the main comparison Outpatients
compared to inpatients - adults for people with cancer who develop
a low-risk febrile neutropaenic event; Summary of findings 2
Outpatients compared to inpatients - children for people with
cancer who develop a low-risk febrile neutropaenic event

Primary outcomes

Treatment failure

Ten RCTs, six studies in adults (628 participants) (Hidalgo
1999; Innes 2003; López-Hernández 2010; Malik 1995; Rapoport
1999; Talcott 2011) and four in children (366 participants)
(Ahmed 2007; Brack 2012; Orme 2014; Santolaya 2004) reported
treatment eNicacy. The outpatient management of low-risk febrile
neutropaenia showed no clear diNerence when compared to the
inpatient group, either in adult participants (RR 1.23, 95% CI 0.82 to

1.85; P = 0.33, I2 0.0%; moderate-certainty evidence) (Analysis 1.1,

Figure 4) or in children (RR 1.04, 95% CI 0.55 to 1.99; P = 0.53; I2 0%;
moderate-certainty evidence) (Analysis 2.1).

 

Figure 4.   Forest plot of comparison: 1 Outpatients versus inpatients - adults, outcome: 1.1 Treatment failure.

 
Mortality

All but one trial (Orme 2014) reported mortality. We also found no
clear diNerence between outpatient and inpatient groups, both for

adults (RR 1.04, 95% CI 0.29 to 3.71; P = 0.95, I2 0.0%; six studies,

628 participants; moderate-certainty evidence) (Analysis 1.2, Figure

5) or children (RR 0.63, 95% CI 0.15 to 2.70; P = 0.53; I2 0.0%; three
studies, 329 participants; moderate-certainty evidence) (Analysis
2.2).
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Figure 5.   Forest plot of comparison: 1 Outpatients versus inpatients - adults, outcome: 1.2 Mortality.

 
Secondary outcomes

Duration of fever

Eight studies analysed duration of fever; four in adult participants
(López-Hernández 2010; Malik 1995; Rapoport 1999; Talcott 2011)
and four in children (Ahmed 2007; Brack 2012; Orme 2014;
Santolaya 2004). Meta-analysis could only be done with one study
in adult participants (Malik 1995) comparing an outpatient group
against an inpatient group, and no diNerences were found (MD 0.20
days, 95% CI -0.36 to 0.76; P = 0.48; 169 participants; low-certainty
evidence) (Analysis 1.3). Similar findings (P > 0.05) were found in the
other three studies; one reported that, in both groups, the median
time for fever to resolve was two days (Rapoport 1999), while in
another (López-Hernández 2010), the median for the two groups
was three days with a range of one to seven days for the inpatient
group and one to six days for the outpatient group. Talcott and
colleagues (Talcott 2011) reported that the average was 3.4 days
(range 1 to 14) and 3.2 days (range 0 to 13), respectively.

In the four studies of children, there was also no evidence of a
diNerence, nor in a meta-analysis including three of these studies
(Ahmed 2007; Orme 2014; Santolaya 2004) (MD -0.06 days, 95%

CI -0.84 to 0.71; P = 0.08, I2 61%; 305 participants; low-certainty
evidence) (Analysis 2.3), or in the study by Brack and colleagues
(Brack 2012), which reported that the median for the inpatient
group was 1.5 days (range 0 to 10) and 1.0 day (range 0 to 11) for the
outpatient group (P = 0.19).

Adverse drug reactions related to the antibiotic regimen

We extracted data on adverse eNects related to the antibiotic
regimen from five RCTs; three of adult participants (Innes 2003;
Malik 1995; Rapoport 1999) and two of children (Ahmed 2007;
Orme 2014). Among adult participants, in one RCT (Rapoport 1999),
no adverse events were reported in any of the two groups; In
the other two studies, there were more adverse events in the
outpatient group; however, there was no evidence of a diNerence
between outpatient and inpatient groups (RR 8.39, 95% CI 0.38

to 187.15; P = 0.18; I2 66% ; three studies, 375 participants;
low-certainty evidence) (Analysis 1.4). Also, in the two RCTs of
children there were more adverse events in the outpatient group,
but no diNerence statistically (RR 1.90, 95% CI 0.61 to 5.98; P =

0.27; 156 participants; low-certainty evidence) (Analysis 2.4). These
adverse events were mainly related to digestive intolerance to
oral antimicrobial treatment (diarrhoea, nausea, vomiting); only
one study reported that the use of imipenem caused nausea and
vomiting in the inpatient group (Ahmed 2007).

It should be noted that failure of empirical antimicrobial treatment
in the outpatient group, in some cases, was due to adverse events.
One RCT (Innes 2003) reported that three of the 10 failures were
caused by vomiting (one participant) or severe oesophagitis (two
participants).

Duration of neutropaenia

Three RCTs of adults reported duration of neutropaenia (Malik
1995; Rapoport 1999; Talcott 2011); there was no evidence of a
diNerence between the outpatient group and inpatient group in the
Malik study (Malik 1995) (MD 0.10, 95% CI -0.59 to 0.79; P = 0.78; 169
participants; low-certainty evidence) (Analysis 1.5). Rapoport and
colleagues reported that the median for neutrophil recovery for two
groups was three days, with no evidence of a diNerence between
the groups (Rapoport 1999). Similar findings were reported in the
study by Talcott (Talcott 2011); 4.1 days (range 1 to 10) was the mean
time for neutropaenia recovery in the outpatient group, and 4.2
days (range 1 to 15) in the outpatient group (P = 0.80).

In two studies of children, the days with neutropaenia were
reported (Santolaya 2004; Ahmed 2007); there was also no evidence
of a diNerence between groups (MD -0.65, 95% CI -1.86 to 0.55;

P = 0.29, I2 0%; 268 participants; moderate-certainty evidence)
(Analysis 2.5).

Duration of hospitalisation

Meta-analysis of hospitalisation time was performed in three RCTs
of adults (Innes 2003; López-Hernández 2010; Rapoport 1999), in
which shorter hospital stay was obtained in the outpatient group
compared to the inpatient group. (MD -1.64, 95% CI -2.22 to -1.06; P

< 0.0001, I2 0%; 251 participants; low-certainty evidence) (Analysis
1.6).

In two studies of children, fewer days of hospitalisation were also
reported, both in the study of Ahmed 2007 (MD -3.9, 95% CI -5.37
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to -2.43; P < 0.00001; 119 participants; low-certainty evidence)
(Analysis 2.6), and in that of Santolaya 2004 which reported a mean
of 1.0 day (range 1 to 2) in the outpatient group, and a mean of 5.3
days (range 3 to 9) in the inpatient group (P < 0.001).

Duration of antimicrobial treatment

Only one RCT of adult participants included this outcome
(Rapoport 1999); the authors reported that the median for the
inpatient group was 6.3 days and 6.0 days for the outpatient group.

Four studies of children compared treatment time of antimicrobial
use between the two groups, but only three were included in
the meta-analysis (Ahmed 2007; Orme 2014; Santolaya 2004). We
found no evidence of a diNerence in the number of days of
antimicrobial treatment between outpatient and inpatient groups:

MD -0.07, 95% CI -1.26 to 1.12; P = 0.10, I2 57%; 305 participants;
low-certainty evidence) (Analysis 2.7). Brack and colleagues also
found no evidence of a diNerence (Brack 2012), the median for the
outpatient group was five days (range 3 to 18) and for the inpatient
group was five days (range 2 to 19) (P = 0.34).

Quality of life (QoL)

Only two studies explored QoL in participants with low-risk febrile
episodes. In the first study (Talcott 2011), the trial authors reported
that pain decreased for home care of adult participants and slightly
increased for hospitalised participants (change, -13.1 versus. 2.72;
P = 0.01). They also indicated that the role function subscale of the
EORTIC QLQ C-30 increased in both groups, but less for home-care
participants than for hospitalised participants (change, 0.58 versus
0.78; P = 0.05); however, emotional function scores increased for
home-care participants and declined for hospitalised participants
(change, 3.27 versus -6.94; P = 0.04). They did not find evidence of
diNerences relating to the consumer satisfaction or general well-
being instruments.

Most recently, Orme 2014 compared QoL every day during the
low-risk episode in child participants. They used a modified
version of a QoL instrument used previously in children receiving
home chemotherapy (Close 1995); this is a visual analogue scale
which assesses seven patient variables and six parent variables.
The authors reported that baseline questionnaires were similar
between the outpatient and inpatient groups. In the outpatient
group, parents showed higher level of QoL on days 2, 3 and 4;
however, they showed higher levels of concern about their child's
condition and a lower level of confidence in their ability to care for
the child. Meanwhile, the responses of QoL from children trended
higher in the outpatient group, particularly for sleep and appetite.

Analysis according to type of intervention

In order to determine if there was a diNerence in the results
according to the type of intervention (early discharge or exclusively
outpatient), we performed analyses only for the main outcome
variable, treatment failure. Meta-analysis of the 4 RCTs in adults
(Innes 2003; López-Hernández 2010; Rapoport 1999; Talcott 2011)

with early discharge (RR 1.48, 95% CI 0.74 to 2.95; P = 0.26, I2 0%;
364 participants moderate-certainty evidence) (Analysis 3.1) was
similar to the results of the exclusively outpatient (Hidalgo 1999;

Malik 1995) meta-analysis (RR 1.15, 95% CI 0.62 to 2.13; P = 0.65, I2

19%; two studies; 264 participants; moderate-certainty evidence)
(Analysis 4.1).

D I S C U S S I O N

Summary of main results

This systematic review synthesised the evidence from 10 RCTs
comparing inpatient empirical antimicrobial therapy versus
outpatient management for patients with low-risk febrile
neutropaenia. The results showed no evidence of diNerences
between outpatient and inpatient treatment of low-risk febrile
neutropaenia in terms of treatment failure and mortality, in either
adults or children. Of note, given the risk of bias detected, and the
wide 95% CIs for main outcome measures, particularly for RCTs in
children, we have only moderate-certainty about the results.

It is also important to consider that there were only two RCTs
comparing outpatient versus inpatient treatments, so most of the
data were from RCTs exploring an early discharge strategy. In
addition, more than 60% of the participants were patients with
diagnoses of solid tumours.

When considering other outcome measures, the diNerent meta-
analyses showed that resolution of fever, duration of neutropaenia,
and adverse drug reactions were similar between the outpatient
and the inpatient groups; however, for these outcome measures
there was low-certainty of evidence, so the diNerence between
the two interventions may be substantially diNerent from the
estimated eNect. It should be noted that, in six RCTs, there was
consistency in the reduction of the length of hospitalisation in the
outpatient strategy, both in trials of adults and children. As for
quality of life, more evidence is needed to determine if there is any
advantage between the two interventions.

In conclusion, this meta-analysis shows that there is low to
moderately-certain evidence to support the conclusion that
outpatient treatment is as eNective as inpatient treatment for
people with low-risk febrile neutropaenia, in either an adult
or paediatric population. It should also be considered that the
number of RCT published so far is limited.

Overall completeness and applicability of evidence

Outpatient therapy for the administration of empiric antimicrobial
therapy may be a safe alternative to inpatient therapy for low-risk
cancer patients with an episode of febrile neutropaenia.

It is important to consider that the main intervention in this
meta-analysis was not standardised. Almost all studies used the
early discharge approach for participants with low-risk febrile
neutropaenia episodes. In only two studies, participants assigned
to outpatient treatment were discharged immediately aVer the
administration of the first antibiotic dose (Hidalgo 1999; Malik
1995). All other studies used the early discharge strategy, where
participants were inpatients and observed for 24 to 72 hours and,
during this time, the first doses of empirical (usually intravenous)
broad spectrum antimicrobial therapy were administered. Any
participants who then fulfilled low-risk criteria aVer clinical
reassessment received outpatient treatment. The results of this
systematic review and meta-analysis are more directed towards the
early discharge approach than immediate outpatient treatment.

The definition of low risk must be taken into account. Unlike adult
patients, there is no accepted definition for 'low risk' in children
with cancer. In the included RCTs, there were several variations
in the criteria used to consider 'low risk' for serious infection,
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such as fever, type of chemotherapy, type of tumour, hypotension,
relapse, count of platelets. This diNerence in the criteria used has
been documented in studies that evaluated the risk stratification
in children (Delebarre 2014). In adults, MASCC risk index for febrile
neutropaenia has been incorporated in clinical guidelines since
2010; in this systematic review, only one study (Talcott 2011) used
a MASCC risk index to select the participants.

Quality of the evidence

In general, the quality of the RCTs was of low- to moderate-certainty
according to the GRADE approach (Summary of findings for the
main comparison; Summary of findings 2). The major problems
in the 'risk of bias' assessment of the studies was related to
randomisation, blinding, and the allocation processes. In only three
studies did the authors appropriately report how randomisation
was performed. In the six other studies, randomisation was
classified as uncertain as it was not clearly specified how the
randomisation sequence was done. In five studies, allocation
concealment was carried out correctly.

Blinding was either not performed or unclear in all studies. The
intervention consisted of providing the empirical antimicrobial
therapy in the participants' homes or when hospitalised. As either
intervention was obvious, then there may have been detection
bias for certain outcomes such as the disappearance of fever and
adverse eNects, but nor for mortality.

Despite the fact that we observed no evidence of diNerences
between adults and children for the early discharge approach and
exclusive outpatients versus exclusive inpatients in the sensitivity
analyses, the wide CIs obtained from most of the main outcome
measures, should to be taken into account in the interpretation of
the results.

Potential biases in the review process

This systematic review was carried out in accordance with the
guidelines of Cochrane with assistance from the Information
Specialist from the Cochrane Gynaecological, Neuro-oncology
& Orphan Cancers Group. We made every attempt to include
published and unpublished studies. However, there remains the
possibility that there may be other unpublished trials that we did
not identify. This means that we may have unwittingly perpetuated
a publication bias.

A meta-analysis could not be performed for all the RCTs, as
the outcomes (duration of antimicrobial treatment, duration of
hospitalisation, duration of neutropaenia, and duration of fever
in days), were reported as medians, and we did not contact the
authors asking for the raw data.

Funnel plots could not be undertaken because the number of
studies in adults and children was less than ten, therefore,
publication bias could not be measured.

Agreements and disagreements with other studies or
reviews

Systematic reviews have been published in the past on the use
of empirical outpatient therapy. In 2011, TeuNel and colleagues
(TeuNel 2011) carried out a meta-analysis with 14 RCTs to determine
the eNectiveness of outpatient management of cancer patients
with febrile neutropaenia. Of the 14 RCTs, six compared inpatient

versus outpatient management, including 738 participants; results
were: RR 0.81 (95% CI 0.32 to 2.71) for treatment failure, and RR
1.11 (95% CI 0.41 to 3.05) for mortality. In the present review, we
included the same six studies plus four more that were published
more recently, and found similar results. The other eight studies in
the review by TeuNel and colleagues compared only the route of
drug administration in the outpatient setting.

Unlike TeuNel and colleagues, in this review we evaluated
other outcome measures such as fever, hospitalisation, adverse
eNects, and quality of life, but not the route of antibiotic
administration. Another meta-analysis found that the rates of
treatment failure and mortality in adults and children receiving oral
or intravenous antibiotic treatments were comparable, provided
that the participants were haemodynamically stable, had no organ
failure, could take oral medications, did not have pneumonia,
central line infection or a severe soV-tissue infection, and did not
suNer from acute leukaemia (Vidal 2013). More recently, LoeNen
and colleagues (LoeNen 2016) analysed very early discharge versus
early discharge versus non-early discharge in children with cancer
and febrile neutropaenia. They found only two RCTs that met
the selection criteria, and reported that meta-analysis was not
possible because the timing defined for participants’ discharge
was diNerent, as were the risk stratification models used. In this
review, we included both studies (Brack 2012; Santolaya 2004) and
integrated them into the meta-analyses because the criteria we
used were not so restricted.

Recently, in the updated recommendations for adult outpatient
management (IDSA 2018), it was recommended that patients
with low-risk febrile neutropaenia should receive initial doses of
antimicrobials within one hour of triage and be monitored for
four hours or more before discharge. Our review supports this
recommendation for outpatient treatment, but only two of six
studies evaluated this approach.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Outpatient therapy for the administration of empiric antimicrobial
treatment may be an alternative strategy to inpatient therapy for
low-risk cancer patients with an episode of febrile neutropaenia in
both adults and children. However, most of the evidence comes of
RCTs for early discharge, rather than solely outpatient treatment,
and therefore includes the administration of the initial doses of
antimicrobials as inpatients and monitoring for twenty-four hours
or more before discharge.

Implications for research

There is a need for RCTs that evaluate outpatient treatment
strategies in neutropaenic people with cancer, including low-
income locations, especially in paediatric populations. In a new
RCT with the main outcome of treatment failure, based on this
meta-analysis, approximately 622 participants would be necessary
in each group to find a diNerence of 4% between groups. To expand
knowledge, RCTs are required where a sole outpatient strategy is
evaluated, not just early discharge.

In contrast with the adult population, for whom there is
a formal classification for risk assessment (MASCC scoring
system) (Klastersky 2000), for children with cancer and febrile
neutropaenia, there is no accepted risk classification. Studies
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or consensus are required to standardise and oNer empirical
outpatient therapy in low-risk children. More RCTs are needed in
order to assess the advantages of outpatient treatment, related to
diNerent outcomes, including quality of life, cost, and feasibility.

To improve the evidence, in future RCTs, the criteria of low risk
should be standardised (particularly in children); in addition,
a correct random assignment and allocation concealment of
the included participants should be ensured. Besides mortality
and treatment failure, the outcome variables that need to be
evaluated in more depth are duration of fever, adverse eNects
of antimicrobials, days of hospitalisation, quality of life, patient
satisfaction, and costs.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial

Participants 119 children (< 18 years old) with cancer, with febrile (> 38.5°C) neutropaenia (< 500 absolute neu-
trophil count/μL), with anticipated neutropaenia lasting 7 days or longer Single-centre study

Interventions 61 participants received ceftriaxone (100 mg/kg/day) plus amikacin (15 mg/kg/day) IV every 24 hours;
participants were discharged if during the next 72 h they were afebrile during 24 hours.

58 inpatients received imipenem 80 to 100 mg/kg/day every 6 hours IV.

Outcomes Treatment failure, mortality, fever duration, adverse drug reactions, direct costs

Notes Early discharge criteria was achieved in only 32 of 61 episodes.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

High risk The study was not blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 119 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Ahmed 2007 

 
 

Methods Randomised controlled trial

Participants 61 children (1 to 18 years old) with cancer, with febrile (> 38.5°C) neutropaenia (< 500 absolute neu-
trophil count//μL), after non-myeloablative chemotherapy, and low-risk criteria. Multicentre study
from Swiss and German hospitals

Interventions 27 outpatients received a combination of oral ciprofloxacin (30 mg/kg/day) twice a day plus oral amoxi-
cillin (65 to 80 mg/kg/day) twice a day.

34 inpatients received "empirical intravenous broad spectrum antimicrobial therapy, which covered
Gram-positive cocci plus Gram-negative bacteria, adapted to local resistance patterns."

Outcomes Treatment failure, mortality, fever duration.

Brack 2012 
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Notes Some participants were randomised more than once.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was block-stratified per centre, based on a list of random num-
bers.

Allocation concealment
(selection bias)

Low risk A set of numbered sealed envelopes was available in each centre.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 61 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Brack 2012  (Continued)

 
 

Methods Randomised controlled trial

Participants 95 adults with cancer (> 18 years old), with febrile (> 38.5°C) neutropaenia (< 500 absolute neutrophil
count//μL), with solid tumours treated with conventional doses of chemotherapy, and without comor-
bidity. Single-center study

Interventions 47 outpatients received oral ofloxacin 400 mg twice a day.

48 inpatients received a combination of ceftazidime 2 g every 8 hours IV plus amikacin 500 mg every 12
hours IV.

Outcomes Treatment failure, mortality

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 

Low risk Data of 95 episodes were complete.

Hidalgo 1999 
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All outcomes

Selective reporting (re-
porting bias)

Low risk All the data were included.

Hidalgo 1999  (Continued)

 
 

Methods Randomised controlled trial

Participants 126 episodes of adults with cancer (> 18 years old), with febrile (> 38.0°C) neutropaenia (< 500 absolute
neutrophil count/μL), with solid tumours or lymphomas treated with conventional dose of cytotoxic
chemotherapy, and without comorbidity. Single-center study

Interventions 66 outpatients after 24 h of hospitalisation were discharged with oral ciprofloxacin 750 mg twice a day
plus amoxicillin (500 mg)-clavulanate (175 mg) every 8 hours for 5 days.

60 inpatients received a combination of gentamicin 80 mg every 8 hours IV plus piperacillin (4 g) plus
tazobactam (500 mg) every 8 h IV until hospital discharge.

Outcomes Treatment failure, mortality, fever duration, adverse drug reactions, direct costs

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Low risk Consecutive drawn sealed envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 126 participants were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Innes 2003 

 
 

Methods Randomised controlled trial

Participants 45 acute lymphoblastic leukaemia adult and child participants (> 10 years old), with febrile (> 38.0°C)
neutropaenia (< 500 absolute neutrophil count), treated with conventional non-myeloablative
chemotherapy, and without comorbidity. Single-center study

Interventions 23 outpatients after 24 h of hospitalisation were discharged with oral gatifloxacin or moxifloxacin 400
mg per day.

López-Hernández 2010 
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22 inpatients received a combination of amikacin 15 mg/kg every 24 hours IV plus ceftriaxone 1 g every
8 hours IV.

Outcomes Treatment failure, mortality, fever duration

Notes All participants received growth factors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 45 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

López-Hernández 2010  (Continued)

 
 

Methods Randomised controlled trial

Participants 169 episodes of adults with cancer (> 16 years old), with febrile (> 38.5°C) neutropaenia (< 500 polymor-
phonuclear leukocytes), and without any comorbidity. Included participants were from 2 hospitals.

Interventions Participants with 84 outpatient episodes received oral ofloxacin 400 mg twice a day.

Participants with 85 inpatient episodes received oral ofloxacin 400 mg twice a day.

Outcomes Treatment failure, mortality, time of fever, adverse drug reactions

Notes Leukaemia participants received growth factors. Several participants were randomised more than once
(47 episodes).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Low risk Consecutive drawn sealed envelopes

Blinding (performance
bias and detection bias) 

Unclear risk Not reported

Malik 1995 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 169 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Malik 1995  (Continued)

 
 

Methods Randomised controlled trial

Participants 37 children (1 - 18 years old) with cancer, with febrile (> 38.5°C) neutropaenia (< 500 absolute neu-
trophil count), and with chemotherapy considered as low or moderate intensity. Single-centre study

Interventions 19 outpatients received cefepime (50 mg/kg) twice a day IV.

18 inpatients received cefepime (50 mg/kg) twice a day IV.

Outcomes Treatment failure, time of fever, adverse drug reactions, quality of life

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote "randomisation was blocked using randomly permuted block sizes.",
stratified by disease (acute leukaemia vs other diagnoses) and age (1 to 5 years
old vs > 6 years old).

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

High risk The study was unblinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 37 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Orme 2014 

 
 

Methods Randomised controlled trial

Participants 80 adults with cancer (> 19 years old), with febrile (> 38.0°C) neutropaenia (< 500 absolute neutrophil
count), with non-myeloid malignancies after chemotherapy, and without comorbidity. Multicentre
study

Rapoport 1999 
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Interventions 38 participants received ceftriaxone (2 g) plus an aminoglycoside (gentamicin, netilmicin, or amikacin)
IV every 24 hours; participants were discharged if during the next 48 to 72 hours body temperature de-
creased.

42 inpatients received ceftriaxone (2 g) plus an aminoglycoside (gentamicin, netilmicin, or amikacin) IV
every 24 hours.

Outcomes Treatment failure, mortality, time of fever, duration of neutropaenia, adverse drug reactions

Notes All participants received growth factors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 80 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included, however data reported were not clear for time of
defervescence and duration of neutropaenia.

Rapoport 1999  (Continued)

 
 

Methods Randomised controlled trial

Participants 149 children (< 18 years old) with cancer, with febrile (> 38.5°C) neutropaenia (< 500 absolute neu-
trophil count), and with low risk of invasive bacterial infection (IBI). Multicentre study

Interventions 78 participants received ceftriaxone IV (100 mg/kg/day) every 24 h plus teicoplanin IV (10 mg/kg/day)
every 24 h during 3 days; if during the next 24 to 36 h participants had a low-risk episode of IBI, they
were discharged. When participants had a favourable evolution therapy, they were switched to oral ce-
furoxime (50 mg/kg/day).

71 inpatients received ceftriaxone IV (100 mg/kg/day) every 24 h plus teicoplanin IV (10 mg/kg/day)
every 24 h. When participants had a favourable evolution therapy after 3 days, they were switched to
oral cefuroxime (50 mg/kg/day).

Outcomes Treatment failure, mortality, fever duration, direct and indirect costs

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Santolaya 2004 
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Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 149 episodes were complete.

Selective reporting (re-
porting bias)

Low risk All the data were included.

Santolaya 2004  (Continued)

 
 

Methods Randomised controlled trial

Participants 113 episodes of adults with cancer (> 19 years old), with febrile (> 38.0°C) neutropaenia (< 500 absolute
neutrophil count), and with low-risk Talcott criteria. Multicentre study

Interventions 47 participants were discharged from hospital after 24 h of observation. They received at home either a
semisynthetic penicillin and aminoglycoside combination or ceftazidime alone.

66 inpatients received either a semisynthetic penicillin and aminoglycoside combination or cef-
tazidime alone.

Outcomes Treatment failure, mortality, quality of life, direct and indirect costs

Notes Participants could use colony-stimulating factors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "random assignments were computer generated by using blocks and
stratified by use of colony-stimulating factors, participant institution..."

Allocation concealment
(selection bias)

Low risk Sequenced sealed envelopes were used.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data of 113 episodes were complete for the clinical outcome. However, eco-
nomic costs were reported in 92 episodes.

Selective reporting (re-
porting bias)

Low risk With the exception of hospital stay, all the data were included.

Talcott 2011 
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IBI: invasive bacterial infection
IV: Intrvenous
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Gupta 2009 Oral versus IV empirical antimicrobial treatment in outpatients only

Kern 2013 Oral versus oral empirical antimicrobial treatment in outpatients only

Klaassen 2000 Oral empirical antimicrobial treatment versus placebo in outpatients only

Minotti 1999 Oral versus IV empirical antimicrobial treatment in outpatients only

Mullen 1999 Oral versus IV empirical antimicrobial treatment in outpatients only

Paganini 2001 Oral versus IV empirical antimicrobial treatment in outpatients only

Paganini 2003 Oral versus IV empirical antimicrobial treatment in outpatients only

Petrilli 2000 Oral versus IV empirical antimicrobial treatment in outpatients only

Rubenstein 1993 Oral versus IV empirical antimicrobial treatment in outpatients only

IV: Intravenous
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Outpatients versus inpatients - adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 6 628 Risk Ratio (M-H, Random, 95% CI) 1.23 [0.82, 1.85]

2 Mortality 6 628 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.29, 3.71]

3 Duration of fever (days) 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

4 Adverse drug reactions 3 375 Risk Ratio (M-H, Random, 95% CI) 8.39 [0.38, 187.15]

5 Duration of neutropaenia
(days)

1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

6 Duration of hospitalisa-
tion (days)

3 251 Mean Difference (IV, Random, 95%
CI)

-1.64 [-2.22, -1.06]
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Analysis 1.1.   Comparison 1 Outpatients versus inpatients - adults, Outcome 1 Treatment failure.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malik 1995 18/84 19/85 51.58% 0.96[0.54,1.69]

Hidalgo 1999 8/48 4/47 13.09% 1.96[0.63,6.07]

Rapoport 1999 4/38 2/42 6.23% 2.21[0.43,11.39]

Innes 2003 10/66 6/60 18.56% 1.52[0.59,3.92]

López-Hernández 2010 0/23 0/22   Not estimable

Talcott 2011 4/47 5/66 10.54% 1.12[0.32,3.96]

   

Total (95% CI) 306 322 100% 1.23[0.82,1.85]

Total events: 44 (Outpatient), 36 (Inpatient)  

Heterogeneity: Tau2=0; Chi2=2.1, df=4(P=0.72); I2=0%  

Test for overall effect: Z=0.98(P=0.33)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 1.2.   Comparison 1 Outpatients versus inpatients - adults, Outcome 2 Mortality.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malik 1995 3/84 2/85 51.95% 1.52[0.26,8.85]

Rapoport 1999 1/38 0/42 16.07% 3.31[0.14,78.84]

Hidalgo 1999 0/48 1/47 16.02% 0.33[0.01,7.82]

Innes 2003 0/66 1/60 15.96% 0.3[0.01,7.31]

López-Hernández 2010 0/23 0/22   Not estimable

Talcott 2011 0/47 0/66   Not estimable

   

Total (95% CI) 306 322 100% 1.04[0.29,3.71]

Total events: 4 (Outpatient), 4 (Inpatient)  

Heterogeneity: Tau2=0; Chi2=1.78, df=3(P=0.62); I2=0%  

Test for overall effect: Z=0.06(P=0.95)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 1.3.   Comparison 1 Outpatients versus inpatients - adults, Outcome 3 Duration of fever (days).

Study or subgroup Outpatient Inpatient Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Malik 1995 84 3.8 (1.7) 85 3.6 (2) 0.2[-0.36,0.76]

Outpatient 105-10 -5 0 Inpatient

 
 

Analysis 1.4.   Comparison 1 Outpatients versus inpatients - adults, Outcome 4 Adverse drug reactions.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malik 1995 0/84 0/85   Not estimable

Rapoport 1999 2/38 1/42 52.82% 2.21[0.21,23.41]

Outpatient 1000.01 100.1 1 Inpatient
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Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Innes 2003 20/66 0/60 47.18% 37.33[2.31,604.04]

   

Total (95% CI) 188 187 100% 8.39[0.38,187.15]

Total events: 22 (Outpatient), 1 (Inpatient)  

Heterogeneity: Tau2=3.3; Chi2=2.9, df=1(P=0.09); I2=65.57%  

Test for overall effect: Z=1.34(P=0.18)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 1.5.   Comparison 1 Outpatients versus inpatients - adults, Outcome 5 Duration of neutropaenia (days).

Study or subgroup Outpatient Inpatient Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Malik 1995 84 4.8 (2.4) 85 4.7 (2.2) 0.1[-0.59,0.79]

Outpatient 105-10 -5 0 Inpatient

 
 

Analysis 1.6.   Comparison 1 Outpatients versus inpatients - adults, Outcome 6 Duration of hospitalisation (days).

Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Rapoport 1999 38 4.5 (1.5) 42 6 (3.2) 28.51% -1.5[-2.58,-0.42]

Innes 2003 66 2.8 (2.4) 60 4.4 (1.6) 66.93% -1.57[-2.28,-0.86]

López-Hernández 2010 23 4.5 (4.3) 22 8 (5) 4.57% -3.5[-6.21,-0.79]

   

Total *** 127   124   100% -1.64[-2.22,-1.06]

Heterogeneity: Tau2=0; Chi2=1.91, df=2(P=0.38); I2=0%  

Test for overall effect: Z=5.55(P<0.0001)  

Outpatient 105-10 -5 0 Inpatient

 
 

Comparison 2.   Outpatients versus inpatients - children

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 4 366 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.55, 1.99]

2 Mortality 3 329 Risk Ratio (M-H, Random, 95% CI) 0.63 [0.15, 2.70]

3 Duration of fever (days) 3 305 Mean Difference (IV, Random, 95%
CI)

-0.06 [-0.84, 0.71]

4 Adverse drug reactions 2 156 Risk Ratio (M-H, Random, 95% CI) 1.90 [0.61, 5.98]

5 Duration of neutropaenia
(days)

2 268 Mean Difference (IV, Random, 95%
CI)

-0.65 [-1.86, 0.55]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6 Duration of hospitalisation
(days)

1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

7 Duration of antimicrobial
treatment (days)

3 305 Mean Difference (IV, Random, 95%
CI)

-0.07 [-1.26, 1.12]

 
 

Analysis 2.1.   Comparison 2 Outpatients versus inpatients - children, Outcome 1 Treatment failure.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Santolaya 2004 4/78 4/71 23.08% 0.91[0.24,3.5]

Ahmed 2007 3/61 2/58 13.66% 1.43[0.25,8.23]

Brack 2012 4/27 8/34 35.39% 0.63[0.21,1.87]

Orme 2014 6/19 3/18 27.87% 1.89[0.56,6.46]

   

Total (95% CI) 185 181 100% 1.04[0.55,1.99]

Total events: 17 (Outpatient), 17 (Inpatient)  

Heterogeneity: Tau2=0; Chi2=1.9, df=3(P=0.59); I2=0%  

Test for overall effect: Z=0.12(P=0.9)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 2.2.   Comparison 2 Outpatients versus inpatients - children, Outcome 2 Mortality.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Santolaya 2004 0/78 1/71 21.07% 0.3[0.01,7.34]

Ahmed 2007 2/61 2/58 57.56% 0.95[0.14,6.53]

Brack 2012 0/27 1/34 21.37% 0.42[0.02,9.84]

   

Total (95% CI) 166 163 100% 0.63[0.15,2.7]

Total events: 2 (Outpatient), 4 (Inpatient)  

Heterogeneity: Tau2=0; Chi2=0.45, df=2(P=0.8); I2=0%  

Test for overall effect: Z=0.63(P=0.53)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 2.3.   Comparison 2 Outpatients versus inpatients - children, Outcome 3 Duration of fever (days).

Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Santolaya 2004 78 2.3 (1.3) 71 2.8 (0.8) 49.68% -0.5[-0.85,-0.15]

Ahmed 2007 61 3.5 (2.9) 58 3.6 (2.3) 30.57% -0.1[-1.04,0.84]

Orme 2014 19 3.5 (2.7) 18 2.4 (1.5) 19.75% 1.1[-0.3,2.5]

   

Total *** 158   147   100% -0.06[-0.84,0.71]

Outpatient 105-10 -5 0 Inpatient
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Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0.28; Chi2=5.08, df=2(P=0.08); I2=60.64%  

Test for overall effect: Z=0.16(P=0.88)  

Outpatient 105-10 -5 0 Inpatient

 
 

Analysis 2.4.   Comparison 2 Outpatients versus inpatients - children, Outcome 4 Adverse drug reactions.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Ahmed 2007 8/61 4/58 100% 1.9[0.61,5.98]

Orme 2014 0/19 0/18   Not estimable

   

Total (95% CI) 80 76 100% 1.9[0.61,5.98]

Total events: 8 (Outpatient), 4 (Inpatient)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.1(P=0.27)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Analysis 2.5.   Comparison 2 Outpatients versus inpatients - children, Outcome 5 Duration of neutropaenia (days).

Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Santolaya 2004 78 3.5 (6.2) 71 3.9 (3.4) 57.77% -0.4[-1.99,1.19]

Ahmed 2007 61 11.3 (4.9) 58 12.3 (5.4) 42.23% -1[-2.86,0.86]

   

Total *** 139   129   100% -0.65[-1.86,0.55]

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

Test for overall effect: Z=1.06(P=0.29)  

Outpatient 105-10 -5 0 Inpatient

 
 

Analysis 2.6.   Comparison 2 Outpatients versus inpatients - children, Outcome 6 Duration of hospitalisation (days).

Study or subgroup Outpatient Inpatient Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Ahmed 2007 61 6.5 (4.2) 58 10.4 (4) -3.9[-5.37,-2.43]

Outpatient 105-10 -5 0 Inpatient

 
 

Analysis 2.7.   Comparison 2 Outpatients versus inpatients -
children, Outcome 7 Duration of antimicrobial treatment (days).

Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Santolaya 2004 78 6.1 (3.1) 71 6.4 (2.5) 43.86% -0.3[-1.21,0.61]

Oupatient 105-10 -5 0 Inpatient
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Study or subgroup Outpatient Inpatient Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Ahmed 2007 61 9.4 (4.1) 58 10.4 (4) 31.24% -1[-2.46,0.46]

Orme 2014 19 6.3 (3) 18 4.8 (2.6) 24.91% 1.5[-0.31,3.31]

   

Total *** 158   147   100% -0.07[-1.26,1.12]

Heterogeneity: Tau2=0.62; Chi2=4.61, df=2(P=0.1); I2=56.61%  

Test for overall effect: Z=0.12(P=0.91)  

Oupatient 105-10 -5 0 Inpatient

 
 

Comparison 3.   Early discharge - adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 4 364 Risk Ratio (M-H, Random, 95% CI) 1.48 [0.74, 2.95]

 
 

Analysis 3.1.   Comparison 3 Early discharge - adults, Outcome 1 Treatment failure.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Rapoport 1999 4/38 2/42 17.63% 2.21[0.43,11.39]

Innes 2003 10/66 6/60 52.54% 1.52[0.59,3.92]

López-Hernández 2010 0/23 0/22   Not estimable

Talcott 2011 4/47 5/66 29.83% 1.12[0.32,3.96]

   

Total (95% CI) 174 190 100% 1.48[0.74,2.95]

Total events: 18 (Outpatient), 13 (Inpatient)  

Heterogeneity: Tau2=0; Chi2=0.42, df=2(P=0.81); I2=0%  

Test for overall effect: Z=1.12(P=0.26)  

Outpatient 1000.01 100.1 1 Inpatient

 
 

Comparison 4.   Exclusively outpatient vs Exclusively inpatient

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment failure 2 264 Risk Ratio (M-H, Random, 95% CI) 1.15 [0.62, 2.13]

 
 

Analysis 4.1.   Comparison 4 Exclusively outpatient vs Exclusively inpatient, Outcome 1 Treatment failure.

Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Malik 1995 18/84 19/85 74.17% 0.96[0.54,1.69]

Outpatient 1000.01 100.1 1 Inpatient
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Study or subgroup Outpatient Inpatient Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Hidalgo 1999 8/48 4/47 25.83% 1.96[0.63,6.07]

   

Total (95% CI) 132 132 100% 1.15[0.62,2.13]

Total events: 26 (Outpatient), 23 (Inpatient)  

Heterogeneity: Tau2=0.05; Chi2=1.23, df=1(P=0.27); I2=18.77%  

Test for overall effect: Z=0.45(P=0.65)  

Outpatient 1000.01 100.1 1 Inpatient

 

 

A D D I T I O N A L   T A B L E S
 

Author Type of participants Low risk definition used

Malik 1995 Adults Participants that did not have any of the following: history of recurrent pyrex-
ia or undetermined origin; shock (systolic blood pressure < 80 mmHg or pe-
ripheral circulatory failure); any comorbid condition requiring hospitalisation
(except anaemia or thrombocytopaenia); and expectation of prolonged neu-
tropaenia (> 7 days) based on aplastic anaemia, myelodysplasia, leukaemia
or other causes, except if leukaemia patients were receiving consolidation of
maintenance therapy or growth stimulation factors.

Rapoport 1999 Adults Patients that did not have renal failure requiring dialysis, suspected menin-
gitis, known HIV infection, septic shock, or likelihood to expire within 48 h of
study entry.

Hidalgo 1999 Adults Patients with an Eastern Cooperative Oncology Group (ECOG) performance
status of 0 to 2, and did not have any of the following: progression of their ma-
lignant disease; signs or symptoms of a potentially severe infection (hypoten-
sion, oliguria, altered mental status, tachypnoea, respiratory failure, clotting
abnormality, or acidosis); a serious focal infection (pneumonia, extensive cel-
lulitis, meningitis, or pyelonephritis); hypercalcaemia; uncontrolled bleeding;
cardiac, renal or liver failure; or another comorbid condition that required ad-
mission to the hospital.

Innes 2003 Adults Participants were required to be haemodynamically stable with no signs or
symptoms that required intravenous fluid support, and adequate renal func-
tion.

Participants must not have a coexisting medical condition that would require
targeted or prolonged duration of antibiotic therapy (e.g. cellulitis, abscess,
pneumonia, CVC tunnel infection).

López-Hernández 2010 Adults Patients with acute leukaemia in complete remission, absence of an identifi-
able focus of infection (except for acute respiratory infections); absence of co-
morbidity conditions or organ failure (except for bone marrow); expected re-

covery of neutropaenia (> 0.10 x 109/L) in the next 8 days.

Talcott 2011 Adults Participants were evaluated for risk assessment criteria by the author. Partic-
ipants did not have an indication for hospitalisation (other than fever); sys-
temic hypotension; altered mental status; respiratory failure or inadequate
oral fluid intake during 24 h observation; AIDS-associated malignancy; neu-
tropaenia arising from more than 21 days of chemotherapy and intensive
chemotherapy requiring bone marrow or peripheral stem-cell support.

Table 1.   Criteria used to consider low-risk febrile episodes 
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For leukaemia, participants must have bone marrow-proven complete remis-
sion, and without leukaemia, no evidence of disease progression after the ini-
tial chemotherapy regimen or at least two cycles of a subsequent regimen.

Santolaya 2004 Children Participants were evaluated with a previously validated risk prediction model.
Participants with less than 90 mg/L serum-C reactive protein (CRP), absence of
hypotension, absence of relapse or leukaemia as cancer type, platelet count of
> 50,000/μL and > 7 days of receiving chemotherapy were classified as low risk.

Ahmed 2007 Children The following criteria must be fulfilled at 72 h: afebrile for a minimum of 24 h
prior to the assessment point; negative initial blood cultures or two negative
repeat blood cultures (24 h apart) if initially positive; absence (or substantial
resolution) of manifestations of localised infection; Lansky performance scale
80 to 100, Karnosfy scale 80 to 100 if > 16 years; neutrophil absolute count >
100 μL; patient not in or after first induction therapy for acute myeloblastic
leukaemia; discharge destination 1 h travel time from the medical centre.

Brack 2012 Children Participants had to fulfil 10 predefined low-risk criteria: diagnosis not AML/ma-
ture B-ALL/NHL; bone marrow involvement < 25%; no comorbidity requiring
hospitalisation: no arterial hypotension, no hypo-oxygenation [SpO2 < 94% at

ambient air], no radiologically defined pneumonia, no focal infection, initial
blood cultures negative and fever always < 39.5°C.

Orme 2014 Children Patients were considered low risk if they had: no signs of septic shock (includ-
ing hypotension, tachycardia, delayed capillary refill or rigor); no significant
comorbidities requiring inpatient monitoring or treatment including clinical
focus of infection, pain, mucositis, vomiting, diarrhoea, or dehydration; no
acute myeloid leukaemia diagnosis (AML), mature B-cell lymphoma diagnosis,
or were not in the induction phase of acute lymphoblastic leukaemia, or were
not receiving predominantly high dose stem cell-supported chemotherapy.

Table 1.   Criteria used to consider low-risk febrile episodes  (Continued)

AIDS: acquired immune deficiency syndrome
AML: acute myeloid leukaemia
B-ALL: Cell B- acute lymphoblastic leukaemia
CRP: serum-C reactive protein
CVC: central venous catheter
ECOG: Eastern Cooperative Oncology Group
NHL: non-Hodgkin lymphoma
 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor Neutropenia, this term only
#2 neutrop* or granulo* or leukop*
#3 (#1 OR #2)
#4 MeSH descriptor Fever explode all trees
#5 MeSH descriptor Bacterial Infections explode all trees
#6 MeSH descriptor Sepsis explode all trees
#7 fever* or febrile or infect* or sep*
#8 (#4 OR #5 OR #6 OR #7)
#9 MeSH descriptor Outpatients, this term only
#10 outpatient* or out-patient*
#11 early discharge
#12 MeSH descriptor Ambulatory Care, this term only
#13 ambulatory
#14 domicil* or home*
#15 (#9 OR #10 OR #11 OR #12 OR #13 OR #14)
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#16 (#3 AND #8 AND #15)

Appendix 2. MEDLINE search strategy

1 Neutropenia/
2 neutrop*.mp.
3 granulo*.mp.
4 leukop*.mp.
5 1 or 2 or 3 or 4
6 exp Fever/
7 exp Bacterial Infections/
8 exp Sepsis/
9 fever*.mp.
10 febrile.mp.
11 infect*.mp.
12 sep*.mp.
13 6 or 7 or 8 or 9 or 10 or 11 or 12
14 Outpatients/
15 (outpatient* or out-patient*).mp.
16 early discharge.mp.
17 Ambulatory Care/
18 ambulatory.mp.
19 (domicil* or home).mp.
20 14 or 15 or 16 or 17 or 18 or 19
21 randomized controlled trial.pt.
22 controlled clinical trial.pt.
23 randomized.ab.
24 placebo.ab.
25 drug therapy.fs.
26 randomly.ab.
27 trial.ab.
28 groups.ab.
29 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28
30 5 and 13 and 20 and 29

key:
mp=title, original title, abstract, name of substance word, subject heading word, unique identifier

Appendix 3. Embase search strategy

1 exp neutropenia/
2 neutrop*.mp.
3 granulo*.mp.
4 leukop*.mp.
5 1 or 2 or 3 or 4
6 exp fever/
7 exp bacterial infection/
8 exp sepsis/
9 fever*.mp.
10 febrile.mp.
11 infect*.mp.
12 sep*.mp.
13 6 or 7 or 8 or 9 or 10 or 11 or 12
14 outpatient/
15 (outpatient* or out-patient*).mp.
16 early discharge.mp.
17 exp ambulatory care/
18 ambulatory.mp.
19 (domicil* or home).mp.
20 14 or 15 or 16 or 17 or 18 or 19
21 crossover procedure/
22 randomized controlled trial/
23 single blind procedure/
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24 random*.mp.
25 factorial*.mp.
26 (crossover* or cross over* or cross-over).mp.
27 placebo*.mp.
28 (doubl* adj blind*).mp.
29 (singl* adj blind*).mp.
30 assign*.mp.
31 allocat*.mp.
32 volunteer*.mp.
33 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32
34 5 and 13 and 20 and 33

key:
mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword

Appendix 4. LILACS search strategy

1. Neutropenia or Neutropenia febril or Neutropenia febril por quimioterapia/

2. Cancer/

3. Neoplasia maligna/

W H A T ' S   N E W

 

Date Event Description

8 April 2019 Amended Minor typographical corrections made.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

There was virtually no diNerence between the protocol and the present review. Although we did not have the means to conduct searches
on Heathstar, there is very little chance that there would be more RCTs since, for the searches, we used the largest databases of published
articles. We did not contact the authors because we considered that the study reports were clear enough for the purposes of this review.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Ambulatory Care;  *Hospitalization;  Anti-Bacterial Agents  [*therapeutic use];  Febrile Neutropenia  [chemically induced]  [*drug
therapy]  [mortality];  Fever  [etiology];  Length of Stay;  Neoplasms  [*complications];  Outcome Assessment, Health Care;  Quality of Life;
  Randomized Controlled Trials as Topic;  Time Factors;  Treatment Failure

MeSH check words

Adolescent; Adult; Child; Female; Humans; Male; Middle Aged
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